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5. Contents of Amendment 
25 (1) "and a second ... can be realized." in page 3, lines 1 to 
14 of the specification is amended as follows. 



n An automatic programming method according to 
one aspect of the present invention is for 
dividing a machining area into a first process 

region in which one end of a work model is held 

> 

5 for a machining and a second process region in 

which other end of the work model is held for the 
machining, and creating a program for controlling 
a numerical control unit based on the division of 

i 

the machining area. The automatic programming 
10 method includes a first process including 

extracting a turning area from the whole machining 
area including the turning area in which a turning 

» 

is performed and a other machining area a 
machining is performed after the turning, dividing 

15 the extracted turning area into an inner diameter 
machining side and an outer diameter machining 
side, obtaining a process-dividing position on the 
inner diameter machining side indicating a 
boundary between the first process region and the 

20 second process region on the inner diameter 

machining side, and a process-dividing position on 
the outer diameter machining side indicating the . 
boundary between the first process region and the 
second process region on the outer diameter 

25 machining side, determining a region from the 
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obtained pr oce s s -dividing positions on the inner 
diameter machining side and the outer diameter 
machining side to the one end of the work model as 
the first process region, and determining a region 
5 from the obtained process-dividing positions on 
the inner diameter machining side and the outer 
diameter machining side to the other end of the 
work model as the second process region; and a 
second process including determining the machining 

10 area other than the turning area as the second 
process region is such a manner that all the 
machining area other than the turning area belongs 
to the second process region, with regard to the 
machifiing area other than the turning area, in 

15 which the determined process-dividing position on 
the inner diameter machining side or the process- 

■ 

dividing position on the outer diameter machining 
side is included. 

According to the present invention, with 

20 regard to the machining area other than the 
turning area, in which there is the process- 
dividing position on the inner diameter machining 
side or the process-dividing position on the outer 
diameter machining side, the process-dividing 

25 position for the machining area other than the 
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turning area is corrected so that all the 
machining area other than the turning area belongs 
to the second process region. As a result, in the 
machining area other than the turning area in 
5 which there is the process-dividing position, 

machining can be performed after all the diameters 
are turned, thereby enabling creation of a program 
that enables efficient machining. 

10 (2) The whole sentence of claims 1 to 4 is amended 
as follows . 

w l. An automatic programming method of dividing a 
machining area into a first process region in 
which one end of a work model is held for a 

15 machining and a second process-region in which 
other end of the work model is held for the 
machining, and creating a program for controlling 
a numerical control unit based on the division of 
the machining area, the automatic programming 

20 method comprising: 

a first process including 

extracting a turning area from the whole 
machining area including the turning area in which 
a turning is performed and a other machining area 

25 a machining is performed after the turning; 
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dividing the extracted turning area into 
an inner diameter machining side and an outer 
diameter machining side; 

obtaining a process-dividing position on 
the inner diameter machining side indicating a 
boundary between the first process region and the 
second process region on the inner diameter 
machining side, and a process-dividing position on 
the outer diameter machining side indicating the 
boundary between the first process region and the 
second process region on the outer diameter 
machining side; 

determining a region from the obtained 
process-dividing positions on the inner diameter 
machining side and the outer diameter machining 
side to the one end of the work model as the first 
process region; and 

determining a region from the obtained 
process-dividing positions on the inner diameter 
machining side and , the outer diameter machining 
side to the other end of the work model as the 
second process region; and 

a. second process including determining the 
machining area other than the turning area as the 
second process region is such a manner that all 



it 

H 

) 

the machining area other than the turning area 
belongs to the second process region, with regard 
to the machining area other than the turning area, 
in which the determined process-dividing position 
on the inner diameter machining side or the 
process-dividing position on the outer diameter 
machining side is included. 

2 . The automatic programming method according to 
claim 1, wherein 

the first process further includes 

dividing the extracted turning area into 
the inner diameter machining side and the outer 
diameter machining side; 

calculating volumes of the inner-diameter 
machining side and the outer-diameter machining 
side, respectively; 

calculating a position that evenly 
divides the calculated volume of the turning area 
on the inner diameter machining side as a process- 
dividing position on the inner diameter machining 
side indicating the boundary between the first 
process region and the second process region; 

calculating a position that evenly 
divides the calculated volume of the turning area 
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on the outer diameter machining side as a process- 
dividing position on the outer diameter machining 
s ide ; 

* 

determining a region from the process- 
5 dividing positions on the inner diameter machining 
side and outer diameter machining side to the one 
end of the work model as the first process region; 
and 

determining a region from the process- 
10 dividing positions on the inner diameter machining 
side and outer diameter machining side to the 
other end of the work model as the second process 
region . 

15 3. The automatic programming method according to 
claim 2, wherein 

the first process further includes 

dividing the turning area excluding an 
end-face machining area in which an end-face 
20 machining is performed for both end faces in a 
direction of a turning axis from the whole 
machining area into the inner diameter machining 
side and the outer diameter machining side; 
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calculating volumes of the inner-diamete 
machining side and the outer-diameter machining 
side, respectively; 

calculating a position that evenly 
divides the volume of the machining area on the 
inner diameter machining side excluding the 
calculated end-face machining area as the process 
dividing position on the inner diameter machining 
side ; and 

calculating a position that evenly 
divides the volume of the machining area on the 
outer diameter machining side excluding the 
calculated end-face machining area as the process 
dividing position on the outer diameter machining 
s ide . 

4 . An automatic programming method of dividing a 
machining area that is a difference between a 
product model and a work model into a first 
process region in which one end of the work model 
is held for a machining and a second process 
region in which other end of the work model is 
held for the machining, and creating a program fo 
controlling a numerical control unit based on the 



8 



division of the machining area, the automatic 
programming method comprising: 
a first process including 

dividing the machining area into an inner 
5 diameter machining side and an outer diameter 
machining side; and 

calculating volumes of the inner-diameter 
machining side and the outer -diameter machining 
side, respectively; 
10 a second process including 

calculating a position that evenly 
divides the calculated volume of the machining 
area on the inner diameter machining side in a 
direction of a turning axis as a process-dividing 
15 position on the inner diameter machining side 

indicating a boundary between the first process 
region and the second process region; 

calculating a position that evenly 
dividing the calculated volume of the machining 
20 area on the outer diameter machining side as a 
process-dividing position on the outer diameter 
machining side; 

determining a region from the process- 
dividing positions on the inner diameter machining 
25 side and the outer diameter machining side to the 
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one end of the work model as the first process 
region ; and 

determining a region from the process- 
dividing positions on the inner diameter machining 
5 side and the outer diameter machining side to the 
other end of the work model as the second process 
region; and 

a third process including 

displaying a plurality of characteristics 
10 of the product model as candidates for the 

process-dividing positions on the inner diameter 
machining side and the outer diameter machining 
side ; and 

correcting the process-dividing positions 
15 on the inner diameter machining side and the outer 
diameter machining side determined at the second 
process based on a candidate position selected by 
a user." 

20 (3) The whole sentence of claims 6 to 9 is amended 
as follows . 

"6. An automatic programming device that divides a 
machining area into a first process region in 
which one end of a work model is held for a 
25 machining and a second process region in which 
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other end of the work model is held for the a 
machining after the machining of the first process 
region, and creates a program. for controlling a 
numerical control unit based on the division of 
5 the machining area, the automatic programming 
device comprising: 

a process dividing unit that extracts a 
turning area from the whole machining area 
including the turning area in which a turning is 

10 performed and a other machining area a machining 
is performed after the turning, divides the 
extracted turning area into an inner diameter 
machining side and an outer diameter machining 
side, obtains a process-dividing position on the 

15 inner diameter machining side indicating a 

boundary between the first process region and the 
second process region on the inner diameter 
machining side, and a process-dividing position on 
the outer diameter machining side indicating the 

20 boundary between the first process region and the 
second process region on the outer diameter 
machining side, determines a region from the 
obtained process-dividing positions on the inner 
diameter machining side and the outer diameter 

25 machining side to the one end of the work model as 
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the first process region, and determines a region 
from the obtained process-dividing positions on 
the inner diameter machining side and the outer 
diameter machining side to the other end of the 
5 work model as the second process region; and 

a process-division correcting unit that 
determines the machining area other than the 
turning area as the second process region is such 
a manner that all the machining area other than 

10 the turning area belongs to the second process 
region, with regard to the machining area other 
than the turning area, in which the determined 
process-dividing position on the inner diameter 
machining side or the process-dividing position on 

15 the outer diameter machining side is included. 

7 . The automatic programming device according to 
claim 6, wherein 

the process dividing unit divides the 

20 extracted turning area into the inner diameter 
machining side and the outer diameter machining 
side, calculates volumes of the inner-diameter 
machining side and the outer-diameter machining 
side, respectively, calculates a position that 

25 evenly divides the calculated volume of the 
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turning area on the inner diameter machining side 
as a process-dividing position on the inner 
diameter machining side indicating the boundary 
between the first process region and the second 
5 process region, calculates a position that evenly 
divides the calculated volume of the turning area 
on the outer diameter machining side as a process- 
dividing position on the outer diameter machining 
side, determines a region from the process- 

10 dividing positions on the inner diameter machining 
side and outer diameter machining side to the one 
end of the work model as the first process region, 
and determines a region from the process-dividing 
positions on the inner '. diameter machining side and 

15 outer diameter machining side to the other end of 
the work model as the second process region. 

8 . The automatic programming device according to 
claim 7, wherein 

20 the process-division correcting unit divides 

the turning area excluding an end-face machining 
area in which an end-face machining is performed 
for both end faces in a direction of a turning 
axis from the whole machining area into the inner 

25 diameter machining side and the outer diameter 
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machining side, calculates volumes of the inner- 
diameter machining side and the outer-diameter 
machining side, respectively, calculates a 
position that evenly divides the volume of the 
machining area on the inner diameter machining 
side excluding the calculated end-face machining 
area as the process-dividing position on the inner 
diameter machining side, and calculates a position 
that evenly divides the volume of the machining 
area on the outer diameter machining side 
excluding the calculated end-face machining area 
as the process-dividing position on the outer 
diameter machining side. 

9 . An automatic programming device that divides a 
machining area that is a difference between a 
product model and a work model into a first 
process region in which one end of a work model is 

» 

held for a machining and a second process region 
in which other end of the work model is held for 
the machining, and creates a program for 
controlling a numerical control unit based on the 
division of the machining area, the automatic 
programming device comprising: 



14 



It 

a volume calculating unit that divides the 
machining area into an inner diameter machining 
side and an outer diameter machining side, and 
calculates volumes of the inner-diameter machining 
side and the outer-diameter machining side, 
respectively; 

a process dividing unit that calculates a 
position that evenly divides the calculated volume 
of the machining area on the inne.r diameter 
machining side in a direction of a turning axis as 
a process-dividing position on the inner diameter 
machining side indicating a boundary between the 
first process region and the second process region 
calculates a position that .^evenly dividing the 
calculated volume of the machining area on the 
outer diameter machining side as a process- 
dividing position on the outer diameter machining 
side, determines a region from the process- 
dividing positions on the inner diameter machining 
side and the outer diameter machining side to the 
one end of the work model as the first process 
region, and determines a region from the process- 
dividing positions on the inner diameter machining 
side and the outer diameter machining side to the 
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other end of the work model as the second process 
region; and 

a process-division correcting unit that 
displays a plurality of characteristics of the - 
product model as candidates for the process- 
dividing positions on the inner diameter machining 
side and the outer diameter machining side, and 
corrects the pr oce s s -dividing positions on the 
inner diameter machining side and the outer 
diameter machining side determined at the second 
process based on a candidate position selected by 
a u s e r . " 

6. Attached documents 

(1) Pages 3 and 3/1 of the specification 

(2) Pages 46 to 49 and 49/1 of Claims 
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20 "ryzft, 

1 njS»«i» 2 XgfiW**: 0)#Jf&^rt1£JPX«0>Xg$HTO11 £ UT^ 

if u atristn* $ nfc^ipxttij^px^^^^^^^f ij-r sMSr^^jp 

25 XS^WMd^lWIBSfW-tx/v©— ^^SSMFIJ*-e«)«*Srfl&IBlB 1 XflH^c t 
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b*W®Lk~rz> gibber y^fe 

5 . ft^fSHU 1 4 ^(Dfatl^— o {c|2ic $ frfc^SfcSr m ^ t° 3. — ^ 

6. (iE^) JPX««Sr, *W^^©-^«H»«:*EKfUTJDXS:fT5» 

j^BMnxtfSfTfrttsj^iiy^ 

JPXffi«fc Sr-&tp±*PXfH«*»bJS!SUJPX^H««rtttil U ttffi Lfc^g'JJPX^ 
£ rtflAPXfiiJ £ fl^PXftiJ t fcftlf. rt^*PXgpffi!J^*5tt 5fg 1 iSft tl2 
IiHi <b ©^Sr^-TrtSJDXlfPftlOXS^WffiflliS «fc tm&flOXftHMKSS 

i zMm&t m 2 igtigt <D^#?r^-r^M*DXMj^x@^fK4s^* 

<t t/^^px»xa##K£ffia> <b Huia^W^x/^ftfe^o^* w^fcitti 

ibis 2 ism t LTf ij^-r 6 xm#*j#ts: t > 

^rtaJ^^^5ffiflfflfeBiJ^X^©JPX««tov^Ttt, afiGtefi'WPX^© 

*PX^W^T?thuI2^ 2 XSfiH*icK:Jl-f-5 £ 5 ^WJAPX^c7)*PX^^m 



• I 

•J 



i 
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5 #PX$J £ ^-^JPXiliJ £ KftrtX^rth^titm U tW $ ;ftfcrt^PX$J<D;!i£iM 
lEW-lf $ tbfc^^PXftiJ(D^MiJ^PX^O^^^^#Ji-S^g^^^PX^ 
L , HufEl*J^]PXMiJ*3 J; W^PXilijw xm^I 'H4S^ b iufS^W^x /vcofdl 



15 8. (iEf) IfjieX^f'JffijE^^, ^)PXfl^/5^^iiJ*A^f^^^ffi 
(CoV^TcD^ffiSPX^^T^5^^®J!3PX^^|^V^fcJPX^c7) 5 ^(DigiU^PX 

Iflfl<DX@$MMffi11 £ U Hul5t^-#Lfc^®*PX^Srl^V^fc:^^PX{RlJ<DJDX 

20 ^oft^^^^fiJi-5{ifi^^ : S*PX{|ij<Dxm^f'Jfi« £ ttilltsr £ 

i 
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ffi m tf % b tz l*l W) P X ffiij (D b p <o Wffi. £ &>m 'J i" 5 % N 'J $4*- 

Xa^f'Kig^^fIl5^^^^-^^^lFI5*T'(D^^tu|5m 1 Xg«tfE £ 
b T¥U J£ b , mjISrt MAP X$P(W*5 J: t^MAP XftiJ <D xm^-f 'HiS^ <b Su 15^^ 

xm^f J*x^s £ . 



